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Abstract
Donepezil is widely prescribed drug for treatment of Alzheimer disease and is available in market as a tablet or a capsule for oral administration. However, poor bioavailability of donepezil is reported due to the first pass metabolism and resistance offered by BBB. Further donepezil also showed gastrointestinal side effects like nausea and diarrhea. Hence, in present research, donepezil liposomes were prepared and incorporated into in situ gel formulation to deliver it via nasal route for brain targeting. Hydrogenated soybean phosphatidylcholine (HSPC) and cholesterol were used for preparation of liposomes by the ethanol injection method followed by high pressure homogenization to get desired vesicle size. Donepezil being weak base, can form complex with ammonium sulphate and thus can be entrapped inside the liposomes by active loading method. The drug loaded liposomes were evaluated for entrapment efficiency, pH, size and poly dispersibility index. Dowex resin, HLB cartridge, ultracentrifuge and amicon ultrafilter centrifugal methods were evaluated for entrapment efficiency determination. The selected formulation was further tested in animal models for pharmacodynamics using the Morris water maze test and for pharmacokinetic after nasal administration in comparison to marketed product. Ultracentrifuge and amicon filters could effectively separate the free drug from the entrapped drug and hence amicon filters were selected for further testing. The optimized batch showed entrapment efficiency greater than 90%, vesicular size of 100.5 nm and PDI of 0.189. The pharmacodynamic study showed that donepezil liposomal based in situ gel had shorter escape latency time, less distance travelled, more time spent in the target quadrant and more number of annulus crossings in comparison to the marketed tablet. Donepezil concentration in the brain was 3.28 fold higher after intranasal administration of optimized in-situ gel in comparison to oral administration of the marketed tablets.
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In vivo evaluation A) Donepezil HCl liposome based gel and B) Marketed oral tablet
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